Calcium concentration and amylase secretion in guinea pig pancreatic acini: interactions between carbachol, cholecystokinin octapeptide and the phorbol ester, 12-O-tetradecanoylphorbol 13-acetate.
The effects of the phorbol ester, 12-O-tetradecanoylphorbol 13-acetate (TPA) on amylase secretion and cytoplasmic free calcium concentration ([Ca2+]i) were investigated in dispersed guinea pig pancreatic acini. Carbachol evoked dose-dependent increases in amylase secretion and [Ca2+]i with half-maximal responses at 2.5 and 5 microM, respectively. Carbachol-induced calcium transients could be blocked by atropine. In the presence of a maximal effective dose of carbachol, cholecystokinin octapeptide caused no further increase in [Ca2+]i, suggesting that both agonists act on the same pool of trigger calcium. TPA (10(-9)-10(-6) M) stimulated amylase secretion with no change in [Ca2+]i. Maximum amylase secretion occurred at 0.5 microM TPA. Preincubation of acini in the presence of TPA resulted in a time- and dose-dependent inhibition (IC50 = 30 nM) of the carbachol-induced rise in [Ca2+]i, the maximal effect being observed within 3 min. The inactive phorbol ester, 4 alpha-phorbol 12,13-didecanoate was ineffective in inhibiting the carbachol-stimulated rise in [Ca2+]i. These findings suggest that, in addition to stimulating amylase secretion, probably through protein kinase C, TPA may also exert a negative feedback control over secretagogue-induced calcium transients.